Critical roles of AMP-activated protein kinase in constitutive tolerance of cancer cells to nutrient deprivation and tumor formation.
As tumors grow and invade beyond their homeostatic limits, the tumor cells are subjected to insufficient nutrient and oxygen supplies because of excessive demand for nutrition and oxygen, and insufficient vascularization. We therefore hypothesized that tolerance to nutrient deprivation as well as angiogenesis may be critical in some malignancies, including pancreatic cancers, which are seen to be a hypovascular tumor. In this study, we assessed the effect of AMP-activated protein kinase (AMPK), which plays a major role in protecting cells from metabolic stresses, on tumor biology under nutrient-deprived condition. Whereas hepatic cancer cells had mostly died within 48 h during glucose deprivation, most pancreatic cancer cells survived more than 48 h. The tolerance to glucose deprivation tended to correlate with the cells level of expression of AMPK alpha1 and alpha2. The introduction of AMPK antisense RNA expression vectors into pancreas cancer cell lines, PANC-1 and AsPC-1, significantly diminished their tolerance to glucose deprivation, and the stable transfection of AMPK antisense into PANC-1 cells inhibited tumor growth in nude mice. These findings indicate that AMPK expression contributes to tolerance to nutrient starvation in cancer cells. We propose AMPK as a new target for therapeutic strategies to suppress tumor growth and invasion.